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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the influence of 
deviation between the canter of an objective lens and a 
mechanical center caused by a gravity when a thread 
mechanism is obliquely arranged and tracking control is 
performed by one beam. 

SOLUTION: While a thread mechanism 9 is gradually 
moved, a place being the max. of a reproducing RF signal 
level (RF LEV) is detected, alignment adjustment is 
performed by detecting a tracking error signal TE2 
including offset at this time and a DC offset voltage 
applied to the thread mechanism 9 and a DC offset voltage 
produced by the self weight of an objective lens 45 are 
coped with each other. By driving the objective lens 45 of 
the optical disk based on a tracking signal obtained by a 
top hold push-pull method, the thread mechanism 9 is 
driven by the DC offset voltage corresponding to the DC 
offset voltage generated by the detected gravity of the 
objective lens 45 and the center of the objective lens is 
aligned with a mechanical center. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tracking servo of a disk regenerative apparatus 
which a thread device is made to incline and attained the miniaturization while carrying out a disk 
longitudinally especially about the disk regenerative apparatus which plays optical disks, such as CD 
(Compact Disc). 
[0002] 

[Description of the Prior Art] In disk regenerative apparatus, such as CD, the push pull method is 
conventionally learned as the detection approach of the tracking error signal based on one beam. As 
the conventional push pull method is shown in drawing 16 and drawing 1 7 , it performs tracking 
control. 

[0003] The optical block of an optical head is constituted by a laser diode 101, a collimator lens 102, 
a polarization beam splitter 103, and the photodetector 105 in drawing 16 . The light-receiving side 
of a photodetector 105 is divided into two fields 105 A and 105B . 

[0004] After the laser beam irradiated from the laser diode 101 is prepared by parallel light by the 
collimator lens 102, it is reflected by the polarization beam splitter 103, and it is irradiated by the 
recording surface of a disk 100 through an objective lens 104. The reflected light of a disk 100 is 
given to a photodetector 105 through an objective lens 104 and a polarization beam splitter 103. 
[0005] Thus, the laser beam irradiated from the laser diode 101 is reflected by the disk 100, and the 
return light is received by the photodetector 105. The photodetector 105 is divided into two fields 
105 A and 105B, and since the spot location of the light formed in a photodetector 105 changes, the 
detection output of these fields 105 A and 105B whose number is two changes with tracking 
conditions according to a tracking condition. 

[0006] That is, drawing 17 shows notionally the intensity distribution of the reflected light in the 
relative physical relationship of the pit and spot light which are formed in the disk 100. When the 
location of the pit train of a disk 100 and spot light has agreed relatively, since the pit information 
that distribution on either side is equal is acquired, in the condition of tracking, the reflected light as 
shown by spot configuration 1 10A is just obtained by the photodetector 105 by the photodetector 
105. 

[0007] If it will become the pit information on intensity distribution when a spot location shifts to the 
left relatively to a pit train for example, as shown in spot configuration 1 1 0B if the location of the pit 
of a disk 100 and spot light shifts relatively, and the location of spot light shifts to the right relatively 
to a pit train, it will become the pit information on intensity distribution as shown in spot 
configuration HOC. 

[0008] Thus, when the location of a pit train and spot light is relatively shifted in the direction of 
tracking, imbalance arises in the intensity distribution of the reflected light detected in the fields 
105 A and 105B of right and left of a photodetector 105. Therefore, if the difference signal of the 
detection output of the reflected light obtained in the fields 1 05 A and 1 05B of right and left of a 
photodetector 105 is searched for, a tracking error signal will be acquired from this difference signal. 
Thus, the method which performs tracking control using the acquired tracking error signal is called 
the push pull method. 

[0009] However, by the above push pull methods, an error signal is not acquired for the depth of the 
pit where a modulation factor serves as max at the time of lambda/4 (lambda is the wavelength of 
light). Moreover, if an objective lens is moved in the direction of tracking, the spot of return light 
will shift and, thereby, direct current offset will occur. Moreover, if the skew has occurred on the 
disk, the spot of the return light by the skew will shift and direct current offset will be produced. 
Thus, by the push pull method, there is a problem that exact tracking control cannot be performed, 
under the effect of direct current offset. 

[0010] Then, after removing the direct-current-offset electrical potential difference contained in the 
push pull signal, the top halt push pull method for having detected the tracking error signal is 
proposed. 

[001 1] That is, by the above-mentioned push pull method, although the difference signal of the fields 
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105 A and 105B of right and left of a photodetector 105 has detected the tracking error signal, since 
the direct current offset by the shift of the above spots is contained with DETORAKKU information, 
exact tracking control cannot be carried out to the difference signal of these fields 105A and 105B. 
Then, the signal which held the peak value of the fields 105 A and 105B of right and left of a 
photodetector 1 05 is detected. Only the information by the shift of a spot is included in the signal 
which held this peak value. If this signal is used, only DETORAKKU information can be taken out 
and tracking control can be performed. Thus, it is the top hold push pull method which removes the 
direct-current-offset electrical potential difference contained in the push pull signal, and detected the 
tracking error signal. 

[0012] Drawing 18 shows an example of the detector of the tracking error signal in the case of the 
top hold push pull method. In drawing 18 , the output of the fields 105 A and 105B of a photodetector 
105 is supplied to input terminals 161 A and 161B, respectively. 

[0013] While the output of input terminal 161 A is supplied to hold-circuit 162A, one input terminal 
of subtractor-circuit 163 A is supplied. The output of hold-circuit 162 A is supplied to the input 
terminal of another side of subtractor-circuit 163 A. The output of subtractor-circuit 163 A is supplied 
to one input terminal of a subtractor circuit 164. 

[0014] While the output of input terminal 161B is supplied to hold-circuit 162B, one input terminal 
of subtractor-circuit 163B is supplied. The output of hold-circuit 162B is supplied to the input 
terminal of another side of subtractor-circuit 163B. The output of subtractor-circuit 163B is supplied 
to the input terminal of another side of a subtractor circuit 164. The output of a subtractor circuit 164 
is drawn from the output terminal 165 of a tracking error signal. 

[0015] K The peak value level of the signal from that of field 105 A is detected by hold-circuit 162 A, 
and this peak value doubles. The output of this hold-circuit 162A and the signal from input terminal 
161 A are subtracted by subtractor-circuit 163 A. K Similarly, the peak value level of the signal from 
that of field 105B is detected by hold-circuit 162B, and this peak value doubles. The output of this 
hold-circuit 162B and the signal from input terminal 161B are subtracted by subtractor-circuit 163B. 
The output of subtractor-circuit 1 63 A and the output of subtractor-circuit 1 63B are subtracted by the 
subtractor circuit 164. The tracking error signal with which direct current offset was removed.can be 
acquired from the output of a subtractor circuit 164. 

[0016] That is, drawing 19 shows RF envelope wave of the output of an one [ when moving an 
objective lens ] field of a photodetector 105, for example, field 105 A. It sets to drawing 19 and is La. 
Change of the peak value of RF envelope wave of this signal is expressed. The change information 
by the shift of the spot by having moved the objective lens is included in the change La of the peak 
value of RF envelope wave of this signal. 

[0017] Signal SA It is the signal formed based on the detection output of field 105 A of a 
photodetector 105, and is this signal SA with the usual push pull method. It uses and tracking control 
is performed. As shown in drawing 19 , it is this signal SA. It is contained in inside, the information 
by shift, i.e., the direct-current-offset component, of the spot produced by having moved the 
objective lens with DETORAKKU information. Change of this direct-current-offset component is 
Lb. It is shown. 

[0018] signal SA based on the detection output of a photodetector 105 canceling the direct-current- 
offset component contained in inside — signal SA from — change Lb of a direct-current-offset 
component It is removing. And change Lb of this direct-current-offset component Change La of the 
peak of RF envelope wave It corresponds. Therefore, Lb =K-La (K is a multiplier and is K< 1) 
By deciding the multiplier K which serves as •**.*** > direct current offset is cancellable. 
[0019] K With the configuration shown in drawing 18 , the peak value of the output of the fields 
105 A and 105B of a photodetector 105 is held, and this doubles in hold circuits 162A and 162B. And 
the output of the hold circuits 162A and 162B K Doubled is subtracted from the detection output of 
Photodetectors 105 A and 105B by subtractor circuits 163 A and 163B. Thereby, direct current offset 
is canceled. 
[0020] 

[Problem(s) to be Solved by the Invention] Thus, further, although the direct current offset by the 
objective lens having been moved to generate and the direct current offset by the skew are removable 
in the method of a top hold push pull, since who occurs in an objective lens with a self-weight, direct 
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current offset arises in the disk regenerative apparatus of a configuration of having arranged the 
thread device aslant, while carrying out the disk every length. Therefore, it is necessary to take such 
direct current offset into consideration. 

[0021] That is, in CD regenerative apparatus especially equipped with the changer device for mount, 
since the dimension is restricted, while carrying out a disk every (it is perpendicularly to the ground) 
length, arranging a thread device in the direction of slant, and attaining the miniaturization of 
equipment is proposed. 

[0022] That is, as a thread device is arranged so that a motion of the direction of tracking may 
become level, he is trying not to be influenced of gravity, as the disk regenerative apparatus which 
was made to carry out every length shows a disk to drawing 20 A conventionally. In drawing 20 A, a 
disk 201 is perpendicularly arranged to the ground. The thread shaft 103 is horizontally arranged to 
the ground. An arm 204 is arranged by the thread shaft 203 so that it may intersect perpendicularly 
with this thread shaft 203. The optical head 202 is attached in an arm 204, and an objective lens 205 
is arranged by the optical head 202. 

[0023] Thus, when the thread shaft 203 is arranged horizontally, the optical head 202 moves in 
accordance with this horizontal thread shaft 203. For this reason, as shown in drawing 20 A, in order 
that the die length of a thread device may exceed the path of a disk 201, a limitation is in the 
miniaturization of a regenerative apparatus. 

[0024] Then, as shown in drawing 20 B, it is possible to make a thread device incline and to arrange. 
If a thread device is made to incline and it arranges as shown in drawing 20 B, the optical head 202 
will move in accordance with the thread shaft 203 of the direction of slant. For this reason, a thread 
device can be made below into the die length of a regenerative apparatus as shown in drawing 20 B. 
[0025] Thus, if a thread device is arranged in the direction of slant, compared with the case where a 
thread device is arranged horizontally, only die-length delta can shorten the die length of a 
regenerative apparatus, and can attain the miniaturization of a regenerative apparatus. In the changer 
of the mounted mold which has a limit in an outer-diameter dimension especially, it is effective to 
arrange a thread device aslant and to attain a miniaturization in this way. 

[0026] However, if a thread device is arranged aslant, since the effect of gravity G will be added in 
the direction T of tracking in this way, an objective lens 205 turns to the bottom of a self-weight, 
and, thereby, direct current offset is generated. As mentioned above, when the top hold push pull 
method is used as a tracking method, a direct-current-offset electrical potential difference is 
removed. For this reason, the direct current offset by the self- weight of such an objective lens is 
removed. Consequently, a gap arises between the movable center of an objective lens 205, and a 
mechanical center. 

[0027] If a gap arises between the movable center of an objective lens 205, and a mechanical center, 
while an optical property will deteriorate, the problem that a vibration proof characteristic 
deteriorates arises. 

[0028] That is, drawing 2 1 shows the relation between the location of an objective lens, and 
playback RF signal level and a jitter. As shown in drawing 2 1 , if playback RF signal level serves as 
max in the location of a mechanical center and it separates from it, it will become small at ****. 
Moreover, if a jitter serves as min in the location of a mechanical center and it separates from it, it 
will become large at ****. Therefore, an optical property deteriorates as it becomes the best in the 
location of a mechanical center and it separates from it from a mechanical center. 
[0029] Moreover, if the movable center of an objective lens 205 and the mechanical center 
mechanical center are in agreement, the large objective lens 205 movable range to vibration can be 
taken, but if the movable center of an objective lens 205 and the mechanical center mechanical 
center have separated, the movable range of an objective lens 205 will become narrow so much, and 
a vibration proof characteristic will deteriorate. 

[0030] Then, although it is possible to double the location of a mechanical center with the center of 
an objective lens by giving a direct-current-offset electrical potential difference, and driving a thread 
device, driving the objective lens of an optical head by the top hold push pull method It is difficult to 
mass-produce an optical head so that a direct-current-offset electrical potential difference may 
become zero in the place the movable center of an objective lens and whose center of a mechanical 
lens correspond, and preparing an equalization circuit outside causes a cost rise. 
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[0031] Therefore, the purpose of this invention is to offer the disk regenerative apparatus which can 
prevent the effect of the gap with the movable center of an objective lens, and a mechanical center, 
when the thread device has been arranged aslant. 
[0032] 

[Means for Solving the Problem] The optical pickup which this invention has the optical detector 
carried out at least 2 ****s, and reproduces the record signal of a disk-like record medium, A means 
to carry out the variation rate of the objective lens of optical pickup to radial [ of a disk-like record 
medium ], A means to make radial [ of a disk-like record medium ] drive optical pickup, The 1st 
tracking error signal with which it corresponded to the amount of tracking errors, and direct current 
offset was removed using the output of the optical detector of optical pickup, A means to form the 
2nd tracking error signal which corresponds to the amount of tracking errors and contains direct 
current offset, The place where the regenerative-signal level from a disk-like record medium serves 
as max with delivery in optical pickup is detected. A means to detect the direct current offset 
produced from the 2nd tracking error signal in the place where regenerative-signal level serves as 
max by the gap from the mechanical center of an objective lens, While controlling so that the laser 
beam from optical pickup traces along the core of the truck of a disk-like record medium with the 1st 
tracking error signal formed by error signal means forming It is the disk regenerative apparatus 
characterized by having the TORAKKIN control means controlled by direct current offset produced 
by the gap from the mechanical center of the detected objective lens to remove the gap from the 
mechanical center of an objective lens. 

[0033] It is made to try for a gap not to arise between the center of an objective lens, and a 
mechanical center by generating with the self- weight of an objective lens and driving a thread device 
on the direct-current-offset electrical potential difference corresponding to a direct-current-offset 
electrical potential difference, driving the objective lens of an optical head with the tracking signal 
acquired by the top hold push pull method. And before starting playback, it is in the middle of 
playback, and is made to perform alignment adjustment to which the direct-current-offset electrical 
potential difference given to a thread device and the direct-current-offset electrical potential 
difference generated with the self-weight of an objective lens are made to correspond automatically. 
In order to enable it to perform such alignment adjustment, while detecting playback RF signal level, 
the tracking error signal TE 2 with which direct current offset is not removed is used. At the time of 
ARAIMMETO adjustment, moving a thread device to ****, the place where playback RF signal 
level serves as max is detected, and the tracking error signal TE 2 at this time is detected. Thereby, 
an optical head is leaned and arranged and the miniaturization of equipment can be realized. 
[0034] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
with reference to a drawing. Drawing 1 shows an example of the disk regenerative apparatus with 
which this invention was applied. In drawing 1 , 1 is a disk and a disk 1 is an optical disk (CD 
(Compact Disc)) with which the digital audio signal is recorded as a pit train along the spiral-like 
truck. 

[0035] 2 is a disk magazine. The disks 1,1, and 1 of two or more sheets and .... are contained by this 
disk magazine 2. This disk regenerative apparatus is equipped with the changer device, and the 
desired disk 1 is removed based on the control signal from a system controller 3 out of the disks 1,1, 
and 1 of two or more sheets contained by the disk magazine 2, and .... And this disk 1 is conveyed 
according to the conveyance device 4, and chucking is carried out to a spindle motor 5. 
[0036] A disk 1 is arranged longitudinally and chucking is carried out to a spindle motor 5. The 
spindle control signal SPD from the servo processor 7 is supplied to a spindle motor 5 through the 
servo driver 6. Rotation of a spindle motor 5 is controlled by this spindle control signal SPD. 
[0037] The optical head 8 for reading the record signal of a disk 1 is formed to a disk 1 . The optical 
head 8 is made movable to radial [ of a disk 1 ] by the thread device 9. The thing of the configuration 
using the laser coupler which has integrated and arranged the element of optical system on the same 
silicon substrate is used so that the optical head 8 may be explained in full detail behind. Moreover, 
the thread device 9 is aslant arranged, in order to attain the miniaturization of a device. 
[0038] Two quadrisection photodetectors are arranged by the optical head 8 of the configuration 
using a laser coupler so that it may explain later. The output of these photodetectors is supplied to 
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RF amplifier 10. While these signals are amplified by RF amplifier 10, an operation is performed to 
these signals by it. Of this operation output, playback RF-signal RF, focal error signal FE, and the 
tracking error signals TE1 and TE2 are formed. 

[0039] In addition, in the disk regenerative apparatus to which this invention was applied, tracking 
control is performed by the top hold push pull method so that it may explain later. By the top hold 
push pull method, the tracking error signal with which the direct-current-offset component was 
removed is acquired. From the output of RF amplifier 10, while the tracking error signal TE 1 with 
which such a direct-current-offset component was removed is outputted, the tracking error signal TE 
2 which has not removed the direct-current-offset component is outputted. The tracking error signal 
TE 1 is used for performing tracking control by the top hold push pull method. Moreover, the 
tracking error signal TE 2 is used in order to detect the direct current offset which who produces in 
an objective lens 45 with a self-weight, and is generated since the thread device 9 inclines and is 
arranged. 

[0040] Playback RF-signal RF from RF amplifier 10 is supplied to the EFM decoder 11. Focal error 
signal FE from RF amplifier 10 and the tracking error signals TE1 and TE2 are supplied to the servo 
processor 7. 

[0041] The EFM decoder 1 1 carries out the EFM recovery of the playback RF signal, and decodes a 
digital audio signal. That is, the regenerative-signal RF signal from RF amplifier 10 is supplied to the 
EFM decoder 11, and an EFM (8 -14 modulation) recovery is carried out by the EFM decoder 1 1 . 
Furthermore, error correction processing by CIRC (Cross InterleaveReed-Solomon) is performed to 
this recovery output, and a digital audio signal gets over. 

[0042] Moreover, the sub-code data currently recorded on the sub-code field of each frame are 
decoded by the EFM decoder 1 1, and this sub-code data is sent to a system controller 3. As everyone 
knows, as a sub-code, W channels are prepared from P channels, among those P channels are flags 
which show the head of music, and Q channels are the address, a track number, and control 
information. 

[0043] Furthermore, in the disk regenerative apparatus to which this invention was applied, since the 
thread device 9 is arranged aslant, who arises in an objective lens 45 with a self-weight, and direct 
current offset occurs. In order to detect the direct current offset generated with the self-weight of this 
objective lens 45, playback RF signal level RFLEV is supplied to a system controller 3 from the 
EFM decoder 11. 

[0044] That is, alignment adjustment is performed, in order to make in agreement the movable center 
and mechanical center of an objective lens 45 of the optical head 8 so that it may explain later. In the 
mechanical center, the place where playback RF signal level RFLEV serves as max is detected, 
operating the thread device 9 at the time of alignment adjustment, since RF signal level serves as 
max, as shown in drawing 2 1 . The direct current offset which who produced in the objective lens 45 
with a self-weight, and was generated from the tracking error signal TE 2 at this time is detected. 
[0045] The digital audio data decoded by the EFM decoder 1 1 are once stored in DRAM 13 through 
the memory controller 12. Only when a continuity is checked using Q channels of a sub-code and the 
digital audio data stored in DRAM 13 at this time are continuing, processing which stores playback 
data in DRAM 13 is performed. 

[0046] That is, it is checked whether the digital audio data read from the disk 1 are following the 
digital audio data of the last stored in DRAM13 till then using Q channels of a sub-code. When 
continuing, the digital audio data is stored in DRAM13, and when discontinuous, reading of a disk 1 
is performed again. And actuation which stores the decoded digital audio data in DRAM 13 as 
mentioned above is performed until DRAM13 comes during playback. When DRAM13 fills, the 
writing to DRAM13 is interrupted, 1 track jump is carried out and playback is performed. 
[0047] Such control is performed also in case data are no longer temporarily read in a disk 1 by 
foreign vibration. Thereby, it can prevent that skipping arises by external vibration. That is, there is a 
foreign vibration, and when the regenerative signal has flown, the digital audio data read from the 
disk 1 become the last digital audio data and discontinuity which were stored in DRAM 13 till then. 
For this reason, reading of a disk 1 is performed again. Continuous playback data are obtained by 
reading for the second time, and ** and its data are stored in DRAM 13. Thereby, continuous 
playback data can be obtained. 



http ://www4 . ipdl .ncipi .go jp/cgi -bin/tran_web_cgi_ejj e 2/02/2007 



. JP, 10-289452, A [DETAILED DESCRIPTION] 



Page 6 of 10 



[0048] The output of DRAM 13 is supplied to D/A converter 14 through the memory controller 12. 
Digital audio data are changed into an analog signal by D/A converter 14. The audio signal of this 
analog is outputted from an output terminal 15. 

[0049] The servo processor 7 forms various kinds of servo control signals based on the command 
from a system controller 3. That is, based on a bit clock, spindle error signal SPE is formed by the 
EFM decoder 11. The spindle control signal SPD is formed based on this spindle error signal SPE. 
This spindle control signal SPD is sent to a spindle motor 5 through the servo driver 6. 
[0050] Moreover, focal error signal FE and the tracking error signals TE1 and TE2 are inputted into 
the servo processor 7 from RF amplifier 10. By the servo processor 7, the focal control signal FD 
and the tracking control signal TD are formed based on focal error signal FE and the tracking error 
signal TE 1 . This focal control signal FD and the tracking control signal TD are supplied to the 
biaxial device of the optical head 8 through the servo driver 6. Moreover, by the servo processor 8, 
from the low-pass component of the tracking error signal TE, the thread control signal SLD is 
formed and this thread control signal SLD is supplied to the thread device 9. 

[0051] In the disk regenerative apparatus with which this invention was applied, as an optical head 8, 
as shown in drawing 2 , the thing of the configuration using the laser coupler 40 is used. That is, 
while the laser coupler 40 is attached, two silicon mirrors 41 and 42 for making optical-axis O-O' 
deflect a laser beam, 1/2 wavelength plate 43, and a collimator lens 44 are attached in the optical 
head 8. The laser coupler 40 consists of a laser diode 55 arranged on the same silicon substrate 51, 
micro prism 52, and photodetectors 53 and 54, as shown in drawing 3 . 

[0052] A laser beam is irradiated from the laser diode 55 ( drawing 3 ) of the laser coupler 40, This 
laser beam is reflected and outputted by field 52A of the micro prism 52. It is reflected by two 
silicon mirrors 41 and 42 ( drawing 2 ), and this laser beam is deflected by optical-axis O-O 1 , and 
minds 1/2 wavelength plate 43 and a collimator lens 44. And this laser beam is condensed by 
recording surface 1 A of an optical disk 1 through an objective lens 45. 

[0053] The biaxial device 46 is formed in the objective lens 45. If a driving signal is given to the 
coils 47A and 47B of this biaxial device 46, an objective lens 45 will be moved in the direction of a 
focus, and the direction of tracking. Thereby, focal control and tracking control can be performed. 
[0054] The reflected light from recording surface 1 A of a disk 1 is sent to the laser coupler 40 
through an objective lens 45, a collimator lens 44, and the silicon mirrors 42 and 41 . As shown in 
drawing 3 , the micro prism 52 is formed, and this reflected light enters in the micro PUZUMU lens 
52, progresses the inside of the micro prism 52 to the laser coupler 40, and is received by two 
photodetectors 53 and 54. 

[0055] The light-receiving field of photodetectors 53 and 54 is divided into four fields 53A-53D, and 
54A-54D, respectively, as shown in drawing 4 . The photoelectricity conversion output based on the 
received light is obtained in each fields 53A, 53B, 53C, and 53D of these two photodetectors 53, and 
the fields 54A, 54B, 54C, and 54D of a photodetector 54. 

[0056] Thus, in the disk regenerative apparatus to which this invention was applied, the thing of a 
configuration of having used the laser coupler 40 is used as optical pickup 8. And two photodetectors 
53 and 54 are formed, in each photodetectors 53 and 54, Fields 53A-53D and Fields 54A-54D are 
established, and a focal error signal and a TORAEN king error signal are formed in the laser coupler 
40 at them of the operation output of each field 53 A-3D and Fields 54A-54D, respectively. 
[0057] That is, let the outputs of Al, A2, A3, A4, and Photodetectors 54A, 54B, 54C, and 54D be 
Bl, B-2, B3, and B4, respectively for the output of Photodetectors 53 A, 53B, 53C, and 53D. 
[0058] The return light from a disk 1 is received by two photodetectors 53 and 54 through the micro 
prism 52. As shown in drawing 5 , when the focus is correct, the focus of the reflected light is 
connected with the top face of the micro prism 52. For this reason, when the focus is correct, as 
shown in drawing 6 , the diameter of a spot which hits two photodetectors 53 and 54 serves as the 
same magnitude. 

[0059] On the other hand, if FUOKASU is near, as shown in drawing 7 , the reflected light from a 
disk 1 will go into the micro prism 52 at an include angle larger than the outgoing radiation angle of 
a destination. For this reason, the focus of light is connected after being reflected on the top face of 
the micro prism lens 52. For this reason, as shown in drawing 8 , the diameter of a spot of a 
photodetector 53 becomes large compared with the diameter of a spot of a photodetector 54. - 
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[0060] Moreover, if a focus is far, as shown in drawing 9 , in order that the reflected light from a 
disk 1 may come into the micro prism 52 at an include angle narrower than the outgoing radiation 
angle of a destination, the focus of light will be connected before being reflected on the top face of 
the micro prism 52. For this reason, as shown in drawing 10 , the diameter of a spot of a 
photodetector 54 becomes large compared with the diameter of a spot of a photodetector 53. 
[0061] Photodetectors 53 and 54 are quadrisected. And when the focus is correct, the output of 
Fields 53C and 53D and Fields 53 A and 53B or the output of Fields 54C and 54D and Fields 54A 
and 54B becomes equal. 
[0062] From this to P 1 = (A3+A4) - (A 1 +A2) 
P2=(B3+B4)-(B1+B2) 

If it carries out, focal error signal FE can be calculated as FE=P1-P2. 

[0063] That is, it is set to P1=(A1+A2)-(A3+A4) =0P2=(Bl+B-2)-(B3+B4) =o FE=P1-P2=0 when 
the focus is correct. 

[0064] If a focus is near, it will become P1=(A1+A2)-(A3+A4) = negative P2=(Bl+B-2)-(B3+B4) = 
forward FE=P 1 -P2= negative. 

[0065] If a focus is far, it will become P1=(A1+A2)-(A3+A4) = forward P2=(Bl+B-2)-(B3+B4) = 
negative FE=P1-P2= forward. 

[0066] Therefore, focal error signal FE is FE=P1-P2. = (A1+A2) (- (A3+A4)) 
-((B1+B2)-(B3+B4)) 

= A1+A2+B3+B4 -(A3+A4+B1+B-2).... (1) 
It can ask by carrying out. 

[0067] The tracking error signal TE can be searched for as TE=E-F, if E=A1+A3+B- 
2+B4F=A2+A4+B 1 +B3 . 

[0068] That is, just, by truck, as shown in drawing 1 1 , a spot is located at the core of photodetectors 
53 and 54. If tracking has shifted, as shown in drawing 12 and drawing 13 , in photodetectors 53 and 
54, imbalance will arise about reinforcement bordering on the core. Since the laser beam from a laser 
diode 55 is reflected within the micro prism lens 52 and two photodetectors 53 and 54 are reached, 
the directions where reinforcement becomes imbalanced differ by the photodetector 53 and the 
photodetector 54. Therefore, TE= (A1+A3+B-2+B4) -(A2+A4+B1+B3).... (2) 
It comes out and the tracking error signal TE is searched for. 

[0069] However, if the TORAKKUNGUERA signal TE acquired by doing in this way is used as it 
is, it will be influenced of the direct current offset by the spot gap when moving an objective lens 45. 
Then, the peak hold of this signal is carried out, and canceling a direct-current-offset electrical 
potential difference is performed by multiplying the signal which carried out the peak hold by the 
predetermined multiplier. Such a method is called the top halt push pull method. 
[0070] He is trying to form FE for a focal error, and the tracking error signals TE1 and TE2 by the 
configuration as shown in drawing 14 in RF amplifier 10. 

[0071] As shown in drawing 4 , two photodetectors 53 and 54 are formed in the laser coupler 40, and 
each photodetectors 53 and 54 are divided into four fields 53A-53D and Fields 54A-54D, 
respectively. Each field fields 53A-53D of these two photodetectors 53 and 54 and the I-V 
conversion circuit 65 which changes the output current of 54A-54D into an electrical potential 
difference are formed. 

[0072] The current output obtained from each fields 53A, 53B, 53C, and 53D in a photodetector 53 
is supplied to the I-V conversion circuit 65, and is changed into a voltage output Al, A3, A4, and 
A2. Moreover, the current output obtained from each fields 54A, 54B, 54C, and 54D in a 
photodetector 54 is supplied to the I-V conversion circuit 65, and is changed into voltage outputs Bl 
and B3, B4, and B-2. 

[0073] By adder 66A, the voltage output Al of field 53 A of a photodetector 53, the voltage output 
A2 of field 53B of a photodetector 53, the voltage output B3 of field field 54C of a photodetector 54, 
and voltage-output B4 of field field 54D of a photodetector 54 are added. Thereby, (A1+A2+B3+B4) 
is calculated from the output of adder 66A. As a signal PD 1 for the output of adder 66A to search 
for a focal error, it is outputted from output terminal 71 A. 

[0074] By adder 66B, voltage-output A3 of field 53C of a photodetector 53, output A4 of field 53D 
of a photodetector 53, the voltage output Bl of field field 54A of a photodetector 54, and voltage- 
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output B-2 of field field 54B of a photodetector 54 are added. Thereby, (A3+A4+B1+B-2) is 
calculated from the output of adder 56B. As a signal PD 2 for the output of adder 66B to search for a 
focal error, it is outputted from output terminal 7 IB. 

[0075] When the output PD 1 of adder 66A and the output PD 2 of adder 66B are subtracted, it is 
PD1-PD2= (A1+A2+B3+B4). - (A3+A4+B1+B-2) 

As the next door and (1) type showed, a focal error signal can be obtained. 

[0076] By adder 66C, the voltage output A2 of field 53B of a photodetector 53, output A4 of field 
53D of a photodetector 53, the voltage output Bl of field field 54A of a photodetector 54, and the 
voltage output B3 of field field 54C of a photodetector 54 are added. E=A2+A4+B1+B3 are 
calculated from the output of adder 66C. 

[0077] By adder 66D, the voltage output Al of field 53 A of a photodetector 53, output A3 of field 
53C of a photodetector 53, voltage-output B-2 of field field 54B of a photodetector 54, and voltage- 
output B4 of field field 54D of a photodetector 54 are added. F=Al+A3+B-2+B4 is calculated from 
the output of adder 66D. 

[0078] While the output of adder 66C is supplied to hold-circuit 67A, one input terminal of 
subtractor 68 A is supplied. Hold-circuit 67A holds the peak value of the output of adder 66C, and 
multiplies this by the multiplier K. The output of hold-circuit 67A is supplied to the input terminal of 
another side of subtractor 68A. The output of subtractor 68A is supplied to one input terminal of 
subtractor 68C. 

[0079] While the output of adder 66D is supplied to hold-circuit 67B , one input terminal of 
subtractor 68B is supplied. Hold-circuit 67B holds the peak value of the output of adder 66D, and 
multiplies this by the multiplier K. The output of hold-circuit 67B is supplied to the input terminal of 
another side of subtractor 68B. The output of subtractor 68B is supplied to the input terminal of 
another side of subtractor 68C. 

[0080] The output of adder 66C and the output of adder 66D are subtracted by subtractor 68D. From 
the output of this subtractor 68D to TE2=E-F = (A2+A4+B1+B3) - (A1+A3+B-2+B4) 
********* Thereby, as (2) types showed, the tracking error signal TE 2 can be acquired. This 
tracking error signal TE 2 contains direct current offset. The output of this subtractor 68D is 
outputted from output terminal 72B. 

[0081] In hold circuits 67A and 67B, the peak value of the signal from Adders 66C and 66D is held, 
and a multiplier K can take advantaging of this. The output of hold circuits 67A and 67B is 
subtracted from the output signal of Adders 66C and 66D with Subtractors 68A and 68B. If the 
output of hold circuits 67A and 67B is subtracted from the output signal of Adders 66C and 66D, 
direct current offset will be canceled and only DETORAKKU information will remain. Therefore, 
the top hold push pull signals TPPE and TPPF with which the direct-current-offset electrical 
potential difference was removed are acquired from the output of subtractor circuits 68A and 68B. 
[0082] By subtractor 68C, the output of this subtractor 68A and the output of subtractor-circuit 68B 
are subtracted. The tracking error signal TE 1 with which the direct-current-offset electrical potential 
difference was removed is acquired from the output of this subtractor-circuit 68C. This tracking error 
signal TE 1 is outputted from output terminal 72A. 

[0083] Thus, when the output of hold circuits 67 A and 67B subtracts from the output signal of 
Adders 66C and 66D with Subtractors 68A and 68B, he is trying to form the tracking error signal TE 
1 with which direct current offset was canceled in the disk regenerative apparatus to which this 
invention was applied. Such a method is called the top hold push pull method. 
[0084] And in the disk regenerative apparatus to which this invention was applied, as mentioned 
above, in order to attain the miniaturization of equipment, the thread device 9 is arranged aslant. For 
this reason, who arises in an objective lens 45 with a self- weight, and direct current offset occurs. 
When the top hold push pull method is used as a tracking method, the direct current offset by the 
self- weight of such an objective lens 45 is also removed. Consequently, a gap arises between the 
movable center of an objective lens 45, and a mechanical center. If a gap arises between the center of 
an objective lens 45, and a mechanical center, degradation and a vibration proof characteristic will 
deteriorate [ an optical property ]. 

[0085] So, in the disk regenerative apparatus to which this invention was applied, regulating [ of 
alignment ] automatically is performed so that the movable center and mechanical center of an 
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objective lens 45 may be made to agree. 

[0086] Alignment regulating automatically is performed at the time of playback before playback 
initiation. If an objective lens is in the location of a mechanical center, since playback RF signal 
level will serve as max, regulating [ of alignment ] automatically is performed by detecting the place 
where playback RF signal level serves as max. 

[0087] That is, in regulating [ of alignment ] automatically, after each servo is turned on, the thread 
device 9 is moved before and after a minute amount every. And the maximum of RF signal level is 
detected. The tracking error signal TE 2 when this RF signal level becomes max is equivalent to the 
direct current offset generated when who arose in the objective lens 45 with a self- weight. In case the 
thread device 9 is driven, the direct current offset detected by doing in this way is deducted, and the 
thread control signal SLD is formed. Thereby, the movable center arid mechanical center of an 
objective lens 45 can be set. 

[0088] In order to make it possible to regulate [ of such alignment ] automatically, in the disk 
regenerative apparatus to which this invention was applied, RF signal level RFLEV is detected by 
the EFM decoder 11, and this RF signal level RFLEV is supplied to the system controller 3. 
Moreover, in RF amplifier 10, the tracking error signal TE 2 which contains direct current offset 
with the tracking error signal TE 1 with which direct current offset was removed is formed. 
[0089] Drawing 15 is a flow chart which shows the processing at the time of alignment adjustment. 
As shown in drawing 15 , at the time of alignment adjustment, a spindle motor 5 is started at a low 
speed (step ST 1). 

[0090] And a focus servo is turned on (step ST 2). If a focus servo is turned on, the objective lens of 
the optical pickup 8 is moved and **** is approached in the focus location. If an objective lens 45 
reaches near the focus location, focal error signal FE will be obtained, a focus servo will start by this 
focal error FE, and an objective lens will be controlled by the focus location. 

[0091] If a focus servo starts, a tracking servo will be applied and, subsequently a spindle servo will 
be applied (step ST 3). 

[0092] and ~ and a thread driving direction is initialized ahead (step ST 4), RF signal level from the 
EFM decoder 1 1 is read, and the value of this RF signal level is made into RFINT (step ST 5). 
[0093] The thread device 9 drives ahead at **** (step ST 6), and it is judged whether the thread 
device 9 is operating to the drive limitation (step ST 7). If the thread device 9 has not reached a drive 
limitation, RF signal level from the EFM decoder 1 1 is read, and the value of RF level is set to 
RFLVE for this signal level (step ST 8). 

[0094] And value RFLVE of RF level incorporated at a step ST 8 is compared with value RFINT 
of RF level incorporated by last time (step ST 9). 

[0095] If value RF LVE of RF level incorporated at a step ST 8 is larger than value RF INT of RF 
level incorporated by last time, value RF LVE of this RF level will be made into value RF INT 
noting that it is an old peak price. And the tracking error value TE 2 at this time is made into the 
offset value OFFSET (step ST 10), and is returned to a step ST 6. 

[0096] If value RF LVE of RF level incorporated at a step ST 8 by the step ST 9 is judged not to be 
larger than value RF INT of RF level incorporated by last time, it will be returned to a step ST 6. 
[0097] While the thread device 9 is ahead sent by repeating such processing at ****, the peak price 
of RF level is detected. The peak price of the RF level till then is a step ST 10, and is made into 
value RF INT, and the tracking error value TE 2 at that time is set to offset value TE2_OFFSET. 
[0098] If it is judged that it reached to the drive limitation at a step ST 7, it is judged for a driving 
direction whether it is the front, and if a driving direction is the front, a driving direction will be 
changed back (step ST 12). And it is returned to a step ST 6. 

[0099] And if the thread device 9 drives to **** back (step ST 6), it is judged whether the thread 
device 9 is operating to the drive limitation (step ST 7) and the thread device 9 has not reached a 
drive limitation RF signal level from the EFM decoder 1 1 is read (step ST 8), and the value of RF 
level is made into RF LVE for this signal level (step ST 9). Value RF LVE of RF level incorporated 
at a step ST 8 is compared with value RF INT of RF level incorporated by last time (step ST 9). If 
value RF LVE of RF level incorporated at a step ST 8 is larger than value RF_INT of RF level 
incorporated by last time Value RF LVE of that RF level is made into value RF INT, and the 
tracking error value TE 2 at this time is made into the offset value OFFSET (step ST 10), and is 
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returned to a step ST 6. If value RFLVE of RF level incorporated at a step ST 8 is judged not to be 
larger than value RFINT of RF level incorporated by last time, it will be returned to a step ST 6. 
[0100] By repeating such processing, processing which detects the thread device 9 to **** and 
detects the peak price of RF level with delivery ahead, and processing which detects the thread 
device 9 to **** and detects the peak price of RF level with delivery back similarly are performed. 
[0101] If it is judged that it reached to the back drive limitation at a step ST 7, it is judged for a 
driving direction whether it is the front (step ST 1 1), and if a driving direction is back, let tracking 
error value TE20FFSET in a being [ the value of RF level ]-with max place be a direct-current- 
offset cancellation value (step ST 13). 

[0102] Thus, the direct current offset generated when who arose in the objective lens 45 with a self- 
weight is detectable by detecting the place where RF signal level serves as max, moving the thread 
device 9 to ****. Thus, by deducting the detected direct current offset and controlling the thread 
device 9, the movable center and mechanical center of an objective lens 45 can be set. 
[0103] As mentioned above, in the disk regenerative apparatus to which this invention was applied, 
while a disk is arranged longitudinally, in order to attain a miniaturization, the thread device inclines. 
Moreover, the thing of the configuration using the laser coupler with which the optical element has 
been arranged in one on the same silicon substrate as an optical head is used. After removing the 
direct-current-offset electrical potential difference contained in the push pull signal as a tracking 
method, the top hold push pull method for having enabled it to perform tracking control is used by 
detecting a tracking error signal, without being influenced of a direct-current-offset electrical 
potential difference. And regulating [ of alignment ] automatically is performed, and driving the 
objective lens of optical beef fat with the tracking signal acquired by the top hold push pull method, 
he generates with the self- weight of an objective lens, and is trying to drive a thread device with a 
direct-current-offset electrical potential difference corresponding to a direct-current-offset electrical 
potential difference. Therefore, an optical head is leaned and arranged and the miniaturization of 
equipment can be realized. 

[0104] In addition, although the thing of a configuration of having used the laser coupler as an 
optical head is used in the above-mentioned example, it is not limited to this. Moreover, in an above- 
mentioned example, although CD regenerative apparatus was explained, this invention is applicable 
also like MD record regenerative apparatus and the regenerative apparatus of other disk record 
media, such as DVD. 
[0105] 

[Effect of the Invention] It is made to try for a gap not to arise between the center of an objective 
lens, and a mechanical center by this invention by generating with the self- weight of an objective 
lens and driving a thread device with a direct-current-offset electrical potential difference 
corresponding to a direct-current-offset electrical potential difference, driving the objective lens of 
an optical head with the tracking signal acquired by the top hold push pull method. And before 
starting playback, it is in the middle of playback, and is made to perform alignment adjustment to 
which the direct-current-offset electrical potential difference given to a thread device and the direct- 
current-offset electrical potential difference generated with the self- weight of an objective lens are 
made to correspond automatically. At the time of ARAIMMETO adjustment, moving a thread 
device to ****, the place where playback RF signal level serves as max was detected^ and the 
tracking error signal TE 2 at this time is detected. Thereby, an optical head is leaned and arranged 
and the miniaturization of equipment can be realized 
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[Claim(s)] 

[Claim 1] The optical pickup which has the optical detector carried out at least 2 ****s, and 
reproduces the record signal of a disk-like record medium, A means to carry out the variation rate of 
the objective lens of the above-mentioned optical pickup to radial [ of the above-mentioned disk-like 
record medium ], A means to make radial [ of the above-mentioned disk-like record medium ] drive 
the above-mentioned optical pickup, The 1st tracking error signal with which it corresponded to the 
amount of tracking errors, and direct current offset was removed using the output of the above- 
mentioned optical detector of the above-mentioned optical pickup, A means to form the 2nd tracking 
error signal which corresponds to the amount of tracking errors and contains direct current offset, 
The place where the regenerative-signal level from the above-mentioned disk-like record medium 
serves as max with delivery in the above-mentioned optical pickup is detected. A means to detect the 
direct current offset produced from the tracking error signal of the above 2nd in the place where the 
above-mentioned regenerative-signal level serves as max by the gap from the mechanical center of 
the above-mentioned objective lens, While controlling so that the laser beam from the above- 
mentioned optical pickup traces along the core of the truck of the above-mentioned disk-like record 
medium with the tracking error signal of the above 1st formed by the above-mentioned error signal 
means forming The disk regenerative apparatus characterized by having the TORAKKIN control 
means controlled by direct current offset produced by the gap from the mechanical center of an 
objective lens by which detection was carried out [ above-mentioned ] to remove the gap from the 
mechanical center of the above-mentioned objective lens. 

[Claim 2] A means to make radial [ of the above-mentioned disk-like record medium ] drive the 
above-mentioned optical pickup is the disk regenerative apparatus according to claim 1 which has an 
inclination to a direction level for gravity, and was arranged. 
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hf^r^^lO 5 CD&£<Dm& 105ARtfl05B 

CCD^Jgcl 0 5 AS^l 0 5 BCD^m^lCte, x h 

5 co££ om® losAS^ios bco tr-^ia**— 

[00 12] Bl 812. H y — ^ S'XJUft© 

fcC0T&3o [^ 1 8 KiS^T, A7J^^ 1 6 1 AS^l 
6lBfC, 7^HT^T^^105©i^l05AS^ 
1 0 5 BC0aj77#3:* #m2*l£o 

[0013] X^iSf 1 6 1 AOaj^^^-^H0Kl 

6 2 At«»$nSi*«C, fc£S?[sJ& 1 6 3 30 
ArtflSimcifcJ&an*. H ESS 1 6 2 AOffl*^ 
MW\s\&l 6 3 AOffi^ArtSmcifclSSn*. 

0g§ 1 6 3 A C0itS7J^^^tH]SS 16 4 (D — JjOAtliffiT 

[0014] A^^fl 6 1 BCOai^^^-;UK[ElgS 1 
6 2BC^^$n5i^l^ ^^©SS 1 6 3 BCO — Jj<D 
$n*. H@B 1 6 2 B<DttJ*a< 

&gE8l 6 3BWi^©A^«fl:W^n5. MS? 
©gS 1 6 3 B (Dili^^^^lHlgS 1 6 4 O^OA^Sf 
KfltlSSn*. 6 4©U**«h^v*>yx 40 

^-ft^f C0£ij;fr5^ 1 6 5^€>2gaj£*l<5p 

[0 0 15] 1 6 2 AK£ 0. 1 0 5 

Acoa^coii-^co hr-^a^^^^ttffl*^- ccotr- 

^fiMSns. 3££Ih!8 1 6 3 AIC<fcD, £C0*- 
;P K®» 1 6 2 A com 7} £, A^J^f 1 6 1 A ri> CD {§ 
I^^C ^-;PH0K16 2BI:J: 

o , £8 i o 5 b co^ecom^-o tr-^M i^^ju^ttm 

CCDfcf — ^fltfKf&Sn*, ^^ES§ 16 3BC 
<fcO, CCO*: — ;U 1 6 2 B cotii*J <*: , A7J^^1 

6 1 B^b(Off^tW$n§. ^3fHJSSl64fC € fc 50 
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0, ^^[HJgS 1 6 3 ACDti5;*7£, M^(eI& 1 6 3 BCOffi 
fc^SSSl 6 4 cofflT}** *E>, it 86* 
h CO h^u/^>^X^-m^$r^^>r 

[0016] -Tftfc^ 01 9 12, W>XS:#I&£ 
it <t £ CO , 7thr^f^^l05(0^COl^, 05 
Atf^l 0 5AOdi^ORFI>^0-y^^$:^f 
t>COT&£>. S19IC*5^X, L . teC CDff -SfCDR FX 

COft^COR F X>^D — 7&]&<D M—V Mco^teL, £ 

[0017]m^S 4 12, 7thf^7^105iDi 
«1 0 5 AOttllilli*l:fi^^T»lSl&<i^T» 3# 
CO^ty 2/a^;WfeTI2, ^COf^S, £/8^X, -b?y 

*>#Mm&f7&'orMZ> 9 m i 9 K^-Tct z> (c, ceo 

[0018] 7* hr^ x^ ^ i o 5 co&iiJ thtHzmn 

7t!yM«»©«ftL, 12, R FX>^D— ^^^COtT 
Li =K-L, (KJ2^^XK<1) 

[0019] (3i 8 tc^-r^tf&xte, 3j>-;u Hiatt 1 6 

2A, 1 62BT, 7t hr^f^^l 0 5COi^l 0 
5A, 1 0 5BCOtti7?COtT — & fetflft — )]/ H $ tl, Ctl 
^Kl»$tl5. *lt, «*0lftl6 3A, 1 6 3BIC 

.to, y * Nf'f i o 5 a, io5B<o^mai^ 
Kf§$nfc*-;i/ hihissi62a, i62Bcom 

[ 0 0 2 0 ] 

[ 0 0 2 1 ] 9*0, t^JC, m^ffiCO^x > v^^^^^: 



( 4 ) 
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[0022] t^t)^, zmmz-tz&oizv 

tC* F y*>VJ3&\<DW)%&* J ?-lZtZZ> £o \Z7, Uy 
F&ffi&&mtZ><£ ? tt, M7JC0l^£gt*£:^J: 
S 2 0 AK&^T, f^^20 1 

-A 2 0 4ffi$tl5. 7-A 2 0 4lCtt, 10 
F 2 0 2 tfttDtttt 5*1, yt^^v F 2 0 2 fctt, fttt 

i/>X2 o 5raR^n«. 

[0 0 2 3] £CO«fc 3 £X l/y FN 2 0 3 fcTK^fpHC 
&?\ZLfz.&&lZ\t* C(DtK¥^ISI©XU7H 
N2 0 3 lC»-3T**-^y H 2 0 29^Vn-r«. Z<Dfz 
ft* i2 0Al:if <t9l:, ^Uy.HiiO***«f-f 

Xi72 0 1 ©g£«*<6fc«K ?f£ggCO/MHfcfC[®# 

[0024] f Ct, I320B Cl^f J: "5 tC, X U y F 
««&«»$-&TlEiS"rsci:*«#A6n*. 132 OB 20 

HftJWXU^ FN 2 0 3 M^TWAy F 2 0 2 

F$^£?i££i^co:g£^Tict-£ c 

[ 0 0 2 5] CCOJ:^!-. Hii^^^^f^lcS 

If £^@co>jNSMb£ia£ £ 

U y F««&^«)JwiSffl:bT/ha!{fc&0* C t^^S»T 30 

[ 0 0 2 6 ] tC^tf* dCOcfc^iC, 

tMt>2>ttlt>* Ml/>X2 0 5^Sl{:<fcOT$:ffilf, 
:nCi:0, Il*7ty F£3£££-£*. ±iz£co<fc5 

Z>. Z<Dtz&, C<D£5fcttW}l'>X<D&M\Z& £Ifdit 
t7t7h^i^^tl?)o ^•cOi&jjl, ttWU>X 2 0 5 

[ 0 0 2 7 ] >X2 0 5 CO pJIJj-fe >^ <h • * 7J X 

[ 0 0 2 8 ] 0^0, 02 Hi, tttiOl'>X<D&m£* 
B 2 1 tCTK-Tct S^RFIf L/^;Hi, ;* 7J 

l^-»i:/h*<*5. 5**^ — I*. *Jj~fi ;H: > 
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[0 0 2 9 ] ttfyis >X 2 0 ScO^ifcir 

tf, fiffrlCtt-TfcttftU^Xa 0 5 pJU)i5K£:/2;< tn 
2*$&U>X2 0 5 co pJifrir *2jx*;H: 

U>X2 0 5 <D?Ift«H^*< ULifi&ttr* 

[0 0 3 0 ] f h y zf^^Jl Y~f v is =i- )\sfe\Z 

0, 2t^U>XcO-fe>*£* ^^c^Jl/t >^cO{£il£ 
<h*;frx;*j;i/U>Xco;fe>^ tifi—^lr* <h c^TSoft 

^iiisiT^o , s*:, K&izmm®& 
\z. ax F 7 v 7&m< o 

[0 0 3 1 ] Lfc^oT, CcO^BScOSfttte, 
^fS^gefcig its d<h jc$><5. 

[0 0 3 2] 

ft?* ? (DthJjtm^-c * h77 + >yx7-n: 

ir *y F ^r^tP^ 2 c/) h ^ >y ^>^X^-ft^^r^^*r^> 
7 -fl^^ £ *f4£l U > X<D * fl —X )V~t > * iS> e (D-ftl 

^z^o^crzmm^7^y f Sr&tb-r*^©: x^- 

>9fr%<D?n\Z&r>&CtzB.ffi.*y~tv Ftci:0, 2f 
« U > X CO > 7J X 7J )V ± > 5? ^ 6 CO r n P£ ^ "T S J; o 
\zUW?Z> F ^ y *>fti$P^ S J: ^ b C 

[ 0 0 3 3 ] hy^-Jl/ H^y ^a.y^^fcj: 0^^> 

n^c f ^ y3r>tfmmz*Li xyt^^y fco^^u>x 



( 5 ) 
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^S. fit, TsUy FiSH:4A61flSt7t7h^ 

^ a& k , ^ £ r f ix^^^^diT^) £.&\z+ m.m.* 

y-t y b ^RSdftT^ft^ h77 + >^X7 — fl^T 10 
[0 0 3 4] 

lC*5^T, llir^^t^^ r^^llt X/W 20 

tf y h^J<h LTIS^2 nt^5^ X* (CD (Comp 
act Disc) ) 

[ 0 0 3 5] 2lif^^^^y>tfe^, ^T^X 
/77^y>2l:li, HSftof^^K 1, 1, •••• 
#JK*A<*n<5. :(Or^^Mlii:lt 3 1 :t > ->* ^ 

®mm®4\z±om%2tL. xtf> f;he-* sic 

[0036] 5V X<7 1 te* f&iS£JCgSM£*lT, xtr 

•»t7*^©xe>FJHH»MSPDmsn5. x 
pdi:J;0 auj^sn*. 

[0037] f^x^ 1 c^lt, x>r 1 <Dtzmm 

7 H8lt XUy F««9ICJ:D. f^^l^^l^ 

[ 0 0 3 8 ] t£(C!fc^T3<£ 5 1" — tf # ?7 
^j^RF7 >y 1 OlC0m<*n*. RF7>yi OCi 50 
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&i,Tm&&?ffct>ti2>. z.(Dmnihj]\z£L o . h£r 

I 7 -i§TE 1 R T E 2 £*J£f££ft£>o 

[0039] mzWL*tt*&o\z. z. (D&mt>m 

^yjb^r h ^ y *>>ffflm&fttet>tl2>o h y 7*- 

nfc h^y^v^x^-ft-sta^sna. rf7>/i 
$nfc h7 y + >^i7-fitTE 1 ^ns^ 

2 #fcii*j h7y=^>^l7-i 
fTElii, hry^-JP H^yi/a^Sth?-;* 

X7-ifTE2lt 7U!yH*i9*««»LTEI* 
ntl^fc*, glCctO^^II/>X4 5 \ZfdtlWkC 

[0 0 4 0 ] RF7>7"10*^OSiRFi§RF 
li, EFMf3-yill:^$tl§. RF7>^10 
^^7^-*Xl7-i^FE, by y *r > tfny — 

[004 1] EFMr3-^l 1(4, ?I3eRF{1^£E 

-T^:^^, RF7>7*10^e>OS4i§ 
RFf^ll E FMr^-y 1 l{C^*&^n, EFMf 

1 1TEFM (8 - 1 4^111) M 
(Z, CCO^H{±l77lC^bT C I RC (Cross Interleave 
Reed-Solomon ) (I <fc 5 X ^ — ITiESaS^fT ^ ^tl , x 

[0042] EFMT3-^lH:i:0, 

-Aoty^- bfc&izmmznx^Z'pzf^ - Ff- 

>hD-7 3i:^bti^c m%)<D&?lz. it ^ n - K <h 

[0 0 4 3] IC CCO^Hj^jg^^nAc^W X^^^ 
^^T(*, X bmM9 ^^4*«cBBil$nTV^fc 

^t*^)ii:»?t^-^ir y h^^m-r^^i^fC, E FMf^" 
y 1 H^yXfA3>NP-7 3i:SiRF(|§l/^ 
;i.R F L EV^^$n5. 
[ 0 0 4 4 ] -Tfcfct*, ^fdft^T^^^Jc, 7t^^-y 
K 8«^^il/>X4 5<OpJli|j-fe>^«l:^^3i7^;Hr>^ 



( 6 ) 
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U^JUR F L E Vrfm*: izteZJfitf&lhtsrLZ. C<DL 
#0 h7 7 + >^X^-flf TE 2 £ . SMfCctO^t 

[0 0 4 5] EFMf 3-^1 1 tr3- FStlfcx-f 

^IT, DRAM 1 3 tC-H.teia£n;*>o c CO <h € , D 10 
RAMI 3 n£>xW V5)\,*-T<< 

tl, I^ltl^ip lif-^DRAMl 3 

[0 0 4 6 ] -Tfr*>-£> f ^3" FOQft >*JU£& 

tr-^^tlifD RAM 1 3 icfttt$nTt>fcs« 

£> 0 fit, pf^^Kl^B^Tte* DRAM1 3*« — fciZ 

-r^f-^^DRAM 1 3 K&^T* »fEa*?ffc*> 
n^»o DRAM13^-ffl^^^i^^tt« DRAM 
1 3^(D#i*&*7^*#T2*l, lh77^yt>^lt 

[ 0 0 4 7 ] :©J: o ttftJWS* ft&CDMWjlzJ: oT — 
tlSTDR AM 1 3 Kte*rtS*lT^*:E&a>x-< 

ami 3^grAbn^o rnic^o, stti/fc^^?— 

[ 0 0 4 8] DR AM 1 3 (DtbTjtt, ;* ' J 3 > h D - 40 
7125^11, D/A3 >rt-9 1 4 1C#*&£*15. 
D/A3>A'"^ 1 4t, rr/^Jl't-T'f ^ 

^ai^ssi^ i s^emasn*. 

[ 0 0 4 9] 1f~#yPt It 7 tt. xXfA3>hD 

t. * tr> f^^jpii^s p MfitetiLzn** coxtr so 
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> f;u^e-^ 5 (ci^bti^o 

[0050] i^-#^Ot^7 Kl*. R F7> 

^10^6. 7t-iJXI ^ — ft E. h ^ ^ ^ > y 
X7-flf TEl&t^TE 2^AiJ^h5, It — 
-fe 3/ It 7 *C , 7^-^XX7-fi^FER^h7«>^> 

/t*r ;uc{fc*S£n* 0 £fc, it— #:7uiz: ^it st, h 

^l/y Hli9l:ft»Sn5. 

[0051] z.<Dftm&mm-t£ni£ ; r4 x*n£.&mtz 

*5l>Tte, Jfc*^* F.8 UT, 0 2 C^f J:^ JC, U 
— If*:/ 7 4 0 £ffl^fc$gj&<D t>c7>#JJH> 

yt^^y F 8 Kli, W — 4ff]75 4 0 T^I&Otttt 

6n-5t^c, u-if7t^7t$*o-o ' i-iirs]^-it^fe 

«&0>2tt©>'U3>57 — 4 l&^42t, 1/2 

4 o m 3 tc^-TJ: 5tC, — O > U a > 
g«5 1 ±fcffieanfc. — If^^T^*— F 5 5 <b * V 
-f^D7 P| JXA52i:, :7 h 7^ 7^ 5 3 , 5 4 <h 

[ 0 0 5 2 ] U — lffJ 7? 4 0 (Dl/-1f y-f F 5 5 

(^3) w-ifft^saat^n*. *fyttfi-? 

-f ^ d T'U XZ, 5 2 C7)® 5 2 A "CSIt ^ nt {±1 7^ $ n 
£ e CCDU — If3ttt. 2feO'>U3>57-41S^4 
2 (132) TJE!t£*U Tfe^O-O * (CiS^l^n, 1/ 
2i$fi^4 3, n'J>-^l/>X44?:^$nS. L 
T, COW — ifTtli. OTl/>X45$^l/T, 7^5^^ 

x^ i (Dtzmm i AtM$n§. 

[ 0 0 5 3 ] ^1/>X4 5CI1 2tix/NW7,4 6^ 
ggtt6tlTti«>. ^©211?/^ X4 603<;M 7 A 

[ 0 0.5 4 ] 1 COfS^ffi 1 A^ (DfcMJtte* 

nmu>X4 d'j^-^u>X44, ^^/^ 

-4 2Rtf 4 U^lt, U— tf^7^^ 4 0 tCii^n 
£ e 0 3 tc^"T<i:^tC, If 7^ ^5 4 0 tdte, v-f^ 

d^jxa 5 2^i$it^n'Ci50, co&mytit. K 

^pyXAU>X52^CAO, T-f^DyjXA52 
P^$:Ji^t?, 2O(07t hf-<r^^ 5 3 , 5 4 t§7t 

[0 0 5 5 ] 7^ hf^rf^^ 5 3, 5 4(D£ft£H£ 
tt. ® 4 tC^-tct ^) 4 Z><Dm& 5 3 A - 5 3 

D, &£*5 4 A- 5 4 D \Z ft &l £ tlX ^ Z> . d tl 6 2 O 
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II 

(D7*hr-f7^5'5 3©§M53A, 53B, 53 

A, 54B, 54C, 5 4DT, S3fcSn&#«C»t*< 

[ 0 0 5 6] C©<fc^l^ COjBWMMSftfc^-f* 
yt^\*v9?v*f* £VX. U-lf* 

T\ I/— tf*^5 4 0 C»» 2-D<D7* hx-f =r 2 $ 5 
3Rtf54#IStt6*a. §7^hf^r^^53S^5 
4(;li, ®S£ 5 3A-53DS^ii54A-5 

4D*<tttt&ft. §«*53A-3DRM«5-4A- 
5 4 DCBSSgfflrtKJ: O • 7 * - * X x v -fl^&tf b 

[0 0 5 7] O$0, 7*hf^T^53A, 53 

B, 53C, 5 3 DCDfctJ?j£* Al, A2, A 
3, A4, 7^hr^r^^54A, 54B, 54C, 
54DOai^$, * Bl, B2, B 3 . B4t1" 

[ 0 0 5 8]f^^l ^6OR0*fi, T-f ^ O^U 
XA5 2^^LT, 2^»©7^hf^f^53, 54 

^£<h#ICli, V-f ^ D^UXA 5 2 C0±®T^-CDS#t 

* <h £ C , i6i:^f^^^» 2o<Z)7^ hr^r^ 
^ 5 3, 5 4 tc^fc^^^v/ h&teP5 
[ 0 0 5 9] CtlC^UT, 7-**X^ifi^t. 07 

M^ t fc0/2:v^ir'7'f XA 5 2 fCA£>« CCD 

[ 0 0 6 0] 7*-*^* t »^t- S 9 tC^f <fc 

^ ^ i fr*><D&myt\t* strait a* v 

F E = P 1 - P 2 

= ( ( A 1 + A 2 ) - (A3 + 

- ( (B 1 + B 2 ) - (B 3 + 

= (A1+A2 + B3+B4) 

£ LX*&Z> Z £WV22>* 
[ 0 0 6 7] h7^>^7-^TEH 
E = A 1 + A 3 + B 2 + B 4 
F=A2+A4+B1+B3 

£?*£. 
TE=E-F 

[ 0 0 6 8] h h^^^TJi, S 1 1 tC 

TE= (A1+A3 + B2+B4) 

[ 0 0 6 9 ] i:^^, :(0«j;^;LTiie.n5h7'> 
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20 



30 
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#l>AS"C^-f ^ P7*U XA 5 2 CAoT< Z>fz6b* V 
<£n:/UXA5 2co±®-CSM$n^>g3JC, yt(D&& 

^f^^5 4 0X^7hl^7^hf>ff^^5 3(DX 

[ 0 0 6 1 ] 7thf^r^^53Rt;54^4^|il$ 
tlTU*. fit, 7^-^X^^oT^5. ch^Kte, 
1^5 3CR^53D<i:^^5 3ARtf53B<Dffl75, 
Xte, M54CRj;54D^i^54ARt;54B© 

[0062] :©:<!:35^, 
P 1 = (A3+A4) - (A1+A2) 
P2 = (B3 + B4) - (B1+B2) 

7^-^XX7-fi^FE(i, 
F E = P 1 - P 2 
£ L T# #> % £ £ WX € o 

[ 0 0 6 3 ] Tfrfc)^ V ^-^X^oTl^^C 

Pl = (A 1 + A 2) - (A3+A4) = 0 
P2= (B1+B2) - (B3+B4) = 0 
FE=P1-P2=0 
£UZ>. 

[0 0 6 4] :7*-#Xtf*ifiV> £. 
Pl = (A 1 + A 2) ~ (A3+A4) =M 
P2 = (B1+B2) - (B3+B4) = IE 
FE=P1-P2=I 
£KZ>. 

[0 0 6 5] y *-#X7^3tt> £, 



(A 3 + A4) =IE 



Pl = (A 1 + A 2) 
P 2 = (B1+B2) - (B3+B4) 
FE = P1-P2 =JE 
£fZZ>. 
[ 0 0 6 6 ] Lfztf^X 



7^-ijXl7-flf FE 



A4) ) 
B 4) ) 

- (A3+A4 + B1+B2) (1) 

40 1 2 RZfm 1 3 tC^-TJ: -9 tC. 7thf^fr^^53R 

ii;^. — If ^-f*- — H 5 5 fr^<OV — -tf fcf-AI*, 
7<^D7 r 'JXAU>X5 2F*9T£t*LT* 2007^ 
hf^f^ 5 3, 5 4 teller ££>T, ^^h^^T 1 
^^53t7^hr^7^5'54<!:Tlt 5»a^7W< 

- (A2+A4 + B1+B3) (2) 

50 4 5 £ifra>Lfc<h£©Xtf *.y h -TntCJ; -5 IE fit 
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(0 0 7 0] RF7>^1 OT'li, mi 4 C^tcfc^^ 

I7-§§TE1, TE2 £^J5£-r£<fc 5 CIT 
[0 0 7 1 ] S4i:^U^J:^l:, U-+f # 4 0f: 
\t. 2O(07^hf^T^^ 5 3, 5 4 £»n* # 10 

3A-53D, 5 4 A- 5 4 D IC #ftf £ *1T l> 

i53A-53D, 54A-54 D <£> & 77 ^Sit £: ^JE K 

g^-r* i - v^^ieiss 6 5 t£ it b n & 0 

[ 0 0 7 2] 7* hf-< 9-2? 5 3 «C & It <5 & SI 5 3 
A, 53B, 53C, 5 3 DfrZnZtl&mffi&tlte* 

I - V£&lsl» 6 5 Izm&Zn* mK&jjAl. A3, 
A4, A2££»£n*. 7^hr>rf^3'54 
JC:i3tt£&^ 5 4 A, 54B, 54C, 54D^^i 20 

en**ssai*ii, i - v^&tnm 6 sfc^&sn, * 

EIB*B1, B3, B4, B2C^^$n^ fl 

[ 0 0 7 3] jtJtl^Si 6 6 AT, 7^hT^f^53© 
filtt 5 3 ACD^JEtB^ A 1 £ . 7^hx>ff^^530 
®4£ 5 3 B (Dm&ttitJ A 2 y * V"t4 "tZ $ 5 4 CD 
5 4 CGOi|£aj77 B 3 y * V"T J "TV 5 5 
4®Mfil«5 4DCOiElll*B4t^l)n*Stl5, C 

ntCcfco, Irakis 6 6 a© m aa» £ (AHA2 + B3 

+ B4) i&«M6nft. lDl|C»6 6A©ffl*#7*-* 
7X7-^^ii)Sfc«!)COfi§PDl <hbT, 7 30 

[ 0 0 7 4 ] 66BT, 7^ hf^T T^^ 5 3(0 

5 3 C <£> II JEE tB 77 A 3 i» 7 * N 5^ ^ 5 3 <D 
3D0iH^A4(!:, 7 * h T << t 2 9 5 4 CO fgJ£ 
5 4 ACOmflEtti^ B 1 7 t hf>f f^^ 5 4CO 

^^^1^5 4 B^mmffl^B 2 <h^^D^$n^>o :m: 

J; 0J5n^S§ 5 6 BCDlhJjfrZ (A3 + A4 + B1+B 
2) ##«>6n*. UDJH8 6 6 B®ai*f^7*-*^X 
^-£#&5fc#>£>f§#P D 2 <h LT, m77^^71B 
A>6IB*Sn«. 40 
T E 2 = E - F 

= (A2+A4+B1+B3) - 

^^f,ns. cmcfco* (2) ar^Lfccfc 5ic, 

0h7^>^l7-l§TE2lt mm*7~£ v 
2B*^£tS77$n*o 

[ 0 0 8 1 ] *-^H0B6 7A, 6 7BTIt jJDff$ 
66C, 6 6D^6©f#^^-^fii^*-^H$n, 

:m:MK^*i;6nft. »H6 8A, 68BT, so 
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[0 0 7 5] III§g6 6AC7)ai^PDlt, £ll^Si66 
B{OHl^PD 2 <h£&f£-r 

PD1-PD2= (A1+A2+B3 + B4) - (A3 
+ A4+BHB2) 

£fc0, (l) jST^Lfccfc-p ic, J*x^-m 

[0 0 7 6] JJQ^§§ 66CT, 7thr^T^^53<D 

3 BOmKihllA 2 <£:, 7*hr^r^^530 
i^53DCOtil^A4i:, 37 * h ^<< 5~ 9 & 5 4 <D fttt 

4 A<D3ijBEffl77B 1 <h , 7thj^f^5'540 

6 6 C0IHA*>&. 
E=A2+A4+B1+B3 

[ 0 0 7 7 ] JHJ|£S§6 7*hT^T^^530 
®*£5 3 ACOmffim^A 1 7thr^f^^53© 
^^5 3COfli77A3i:. 7t hf>ff^^ 5 4 <DM& 
m®5 4 BCDm&lhtlB 2 <h, 7thr^T^^54CO 
<Htt**5 4 DODHEEdl^ B 4 <fc #iJD|£ £ *1 . Im&m 
6 6DOffi**»^ 
F=A1+A3+B2+B4 

[ 0 0 7 8 ] 1mW& 6 6 C <D\h3lifi'fc — )V F Eal 6 7A 

{fc&^n*. 6 7 A 14, iJD3¥S§ 6 6 COtb 

T&£. sfc — ;W HSR6 7 AOttfttfMJFW 6 8 A0| 
7fr<BArt*Smc{fcjfc$n*. «»»6 8 AOtfJ*^«» 
§§6 8 C0>--:*<OA:*J*3^-IC{fc*&£n*. 
[ 0 0 7 9 ] mW%6 6 DOffl*j»J*-^ FlsISS 6 7B 

tc&s&sns 6 8 b <da 77 same 

#*ssn*. 6 7 B ts, ira#§§ 6 6 Dom 

*ot:-^i**-^>L, cinti^^K^^u^fecD 

T££o FBB 6 7 BOfcij73#MI?t§§ 6 8 B0fiiJ 

^©AaSdmcftJfeSn*. ^^§16 8 B oaiTl^^^ 
& 6 8 C (DmjjCDAJjffi^lzmi&ZnZ. 
[ 0 0 8 0 ] &£S6 8 D IC J: 0 , imffSi 6 6 C <D m 77 

DCO£B77^e>, 



(A1+A3+B2+B4) 

lJD^:i§66C, 6 6 DcDmT^fi-^T^, * — ;PK|5Jfc6 
7A. 6 7 BOffi^T^gE^n*. j[JD^i§ 6 6 C, 66 
DC0£tS7^m^^6, KIhIK 6 7 A. 6 7Btf>m77 

^^^-r^t, i«t7tyi>^+t>tji/$n, fh 

7 7^tl«t'tt«S. Ifc^^T, &H£[sIg§6 8A, 6 

8 B<DtfJ777^6te> Ifiiit7t7 hlE^^^^tirch 

n*. 
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[0 0 8 2] &^§§ 6 8Ct, 6 8 ACDthJ] 

6 8 B (D ttl tJ i^MI^tiS, £Om&®& 
6 8 C <D&Jlfr*\$* W.ffi*y±iv hmEE&fe£i£tltZ 

[ 0 0 8 3] .KDct^fc. ^ (DZzmrfMm ^ n/c-x ^ x 

£IS£g@TI*, i&3?2£68A, 6 8 BTiol£S§ 6 6 
C, 6 6 DOm^fl^^ S — KlMSS 6 7 A. 67B 

[ 0 0 8 4] fit, d O^^^jI^ $tlf:f<< X^Fi 

sua omvq i/ >X4 5 ic£ti#*£i;. mm.*7 

[ 0 0 8 5] f CT, C<D$£W&mm Ztlfz'T'C 7s?n 

)\,±>? t&'S&z o tc, 7 ^ -f * > h cd s mm 
[0086] 77^r>>^ii^i^' ^^ras&ffl. ^ 

[0087] 0^0. r?"t *> hcD&mmm-ete* & 
iz&mztiz. tu. RFmmsDKDmxmtf tern 

y*>?j:7-MfjT E 2 SICJ:DW«I/>X4 
5 Ic fdtlf)*£. CfzZ £lz£ Q5£±Vfz\M.ffi.*y-ky h iz 

tZV~C&&Ztltz\M.WL*7-£ y h«r«U5ltiT. Xl/y 

K ffri ^ fi s ld^i^^^» ctucizo. ntfavy 

[0 0 8 8] CC0<t^7 7-f ^>h(f ii^i^^Itl 

Tte- EFMfa-yiltiORFMI/^RFL 
EVMlil^n, :©RFM^RFLEV*J3/^ 
fA3>hn- 7 3i:^l&$nTl^. £f c% RF7> 
T'lOTIt Ig£^7t7 h^l^i$nfch7y*>^ 50 
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[0 0 8 9 ] ii5it r ^< *>hmmm<Dmm$:^ 

^>hS|g^C(t X hf > F^^E-* 5#<&5^T*jgI&£ 
fl* (Xf^XST 1 ) . 

[0090] ^ix, 7* — (X 
f7ysT2) . y*-t> n^> ft 

^{^stcifi^^rtx • u >X4 5 ^^^{^gcDig 

[0 0 9 1 ] 7* — — #*«3ft>3ft»t>fc&» h77* 

ttsn* (xf^^ST 3 ) „ 

[ 0 0 9 2 ] tit, ^IT> l^y FfEIfrTj fart<#J;t 
— yi 1 *^idr f mm^^ou ccdrf 

5) . 

[0093] xuy vmm 9&fiiiij\z8i* izmmzti 

XU-y F««9#IBftf8#tCi£LTV>fctt*ltf* EFM 

mm^oi&R f usokom&r f^lve <t$n^> 

(7T7XST8) „ 

[ 0 0 9 4 ] fit, Xr7XST8tS0^^tlfcR 
Fl/^;KZ)lRF_LVE<i:, ml 0 £ t tc ®i 0 & £ tlfc 
RFl/^JKDlRF^INTt^M^n^) (X7^y7 p 
S T 9 ) o 

[ 0 0 9 5 ] Xf'^ST8T©0^jn^:RFl/^^ 
0iRF_LVE^, mltHl ^"CfC^O &£*1*:R F 
JKDIRF_I NT<tO*f IttlH ^IhICORFU^;P 

0iRF_LVEit zn&-v(Dm&m-e$> ; z> t it, 

lRF_INTt$n§. fit, d(D<h#<DH^^y^ 
>^!7-ITE2^t7ty hlOFFSETt^^ 

(zt^stio) > xx7ysT6i:i$n^ B 

[0096] X^y^ST9^, ^f7XST8T:©0 
JA^nfcR F U^Jl'OlR F_L VEA^ tuIel^TJC^ 
O^^nfeRFl/^iK^lRF^INTi 0 7^t<^^ 

[0097] ^Oct-p^fias^^oii-rcittccfco, x 

Uy \z&m9t>m*tZfft#lZ&e>tlktf*>* RFl/a 
CDS?iSM^^m^nT^< o *rtl*T<DR F W<)l<Dm 

&m\Z* Xf^STlOt, MR F I NTicftl, 

^(D<J:^(Dh^y + >^X^— !TE2^^7t7 M 
TE 2_OF FSETi^n*. 

[0098] x^^^sTT-e, mmmfrZi -vmistzt 
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mmztifz** ig©j^rS]^mr^^s^^f>j^r^n. mm 

ySTl 2) • -eLT, ^f-y^ST6l:lSn4. 

[0099] H««9^a*IC»/rfcffi 
®j$n . XU7 H««9*«i8ftlB# 

7) , X KtUffl 9 3&*ffiffrlE*M::»LT^fctt*ltf, 

# R F L V E d: $ tl UT7^ST9) . fit. X 10 

Ei, i&leI£TicEl 0 j&**lfcR F l"*;KDffiR F_ I 
NT£j&<Jt»$n (^r^ST9) . ^r^ST8 
■C3l0ji**lfcRFU^^OiSRF-LVE^ TO [MI ^ 
TlCflfc 9 R F l/^;i/OlRF_I NTcfcO^:# 
t?*lt£, ^ORF 1/-^^©1RF LVE^IR F I 

*7tyMOFFSETi$n Ufy^STl 

0) , ^f7yST6CI$tl5. XT7^ST8T® 

Oi^^tl^cR F l/^JP^IR F LVE^, til IhJ £ "C IC 20 

n Ofc^n.fcR Fl/^i^MRF_l NT<tD^t<^: 

[0100] CCOct ?ft#LS£i§9iILTV>< C 
0, XUy Hi»9 4H*Clt*i:aoa^6RFl^^ 

9 0 £#6 R F WOKDM&te&tiith 

[0101] Xf^ST7?, m^O|g®J(S#^"r^ 

(Xf^STl 1) . Iglfr^fttf&^&'E^ R F W< 30 

offsets, v h** >±jimttsti 

Z> {TstVJST 13), 
[0102] Z(DXo\Z. X K««9 

RFMI/^i*tJiftf*«iai/T^< 
£ £ (C «fc 0 , |lia0^l^>X4 StZl£tltfi2iC1t 
Z (hCJ: 0^ilfcil^^7t7 h7i^ttiT^^)o CCD 

y K«* 9 &fflW?Z> £ 2#$fW'>X4 5 <D pJift-fe 

[0103] j^±©ctoJc. :©%a^^ii$n/cf>f 

*o a^vHtlt, 3fc¥«fcfi*a<lRl — ©i' 

Z^JSjcCDfc^^ffl^tt*- h 7 y ^V^Tj^^ IT 
HE L fcf&, h7^>^!7-i^2:^t5: 
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[0104] ft: 35, ±^(D0tJ-T«, Jt*^* F £ bTU 

CDI^K:^^ti§«l/it^, te, MD22 

^m^^m-^. DVDf , to<^^-< x?zzmm&<Dn£. 

[0 10 5] 

^J:^l:1-§<t^l:lTt^, fit, xu^HMl: 

7^*<h&£fiJ?£&ffl CO<i:t(ON77 + >^i7 
-I^TE2$^liiLT^§, cniUO, )t^7F 

[|SIS<Z>ffiJ£&ft9n 

[01] C^^a^^^^^n^c^^X^^^^^O-^J 

[04] ^05g^^IISti^f-fX^S48fiCi3lt 
[05] :oSW^IfflS*ifcf^ x^M^^dicistt 
[06] ZOSg^^jSfflStlfc^WX^S^KIHC^Jt 

[07] co^^^lfflsnfcf-f^^fl^siic^ij' 
s 7 # - * x x ^ - ft ^ cd ^ m (7> gft ^ tc m t> »r ® 0 -c 

[08] ccD^^^Mffl^n^^^x^^^^stz^tt 
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$> S » 

[0 9] c<D%mrfMJ& ^itf^^i^ii^<t 

$> S o 

[010] CCD^^^SSffl^^fc^^ X^^^SSJC^ 
[011] C^^^^Ii ^nfcx-fX^fS^SK** 

0-C&S. 

[013] cofg^^JB^^tifcx^ 
0T&S» 

[014] dOD^^^5Sffidtifcx-i' X # pj£^Mfc43 
its h 7 y *>^x mne>felti®&v>-M0 7a v 
$ 0T £>So 

[015] caaEaiffljastifcx-f 



20 



[016] v3.^fta>8ftgBlCB^SB8«ig-e* 

So 

[017] y y i/i^JWS <Oift^fCffl^*BSJ»B|-Cft 
S. 

[01 8] h y H ->a^SORWl:I^ 

[019] h y H ^f y ->a^S©Ui^l:l^ 

s&j£0-e£>s. 

10 [02 0] &fcfcEIIL*::* Uy FliOKfltli^fi 
¥®0-?&S. 
[02D u>X<B*;fcx;&;u-fe>*£#*»tt©Mfc 

[^^cDi^§g] 

• -TJTsZ, 3- • • yZrA3 > h □ — ^, 7 

• U— sR^d-feyD-. 8 • • • * 7 y 7. 

• ..xi/!/ nam. 1 o • • • rft>:/. 4 o • 

U — Iffty??, 5 3, 5 4« • '7^yhy-ft 
, 55- • ■ U-+f jf-i — F, 66A-66D' 
20 • • jbD^3§, 6 7 A, 6 7 B • • • h IhISS 
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